The pleiotropic effects of inducible nitric oxide synthase (iNOS) on the physiology and pathology of penile erection.
The contribution of the neuronal and endothelial isoforms of nitric oxide synthase (nNOS and eNOS, respectively) in the synthesis of nitric oxide as a mediator of penile erection, at the levels of both the penile corpora cavernosa and the hypothalamic regions that control the erectile response, are well established. More recently, the role of the third NOS isoform, the inducible NOS (iNOS), has also started to be elucidated. iNOS does not appear to intervene directly in physiological penile erection or in its central control, but its transcriptional induction is postulated to be a key factor in two opposite related pathological processes, namely neurotoxicity in critical related regions of the hypothalamus during senescence, and as a defense mechanism against the aging or injury-associated fibrosis in the penile corpora cavernosa, the media of the penile arteries, and the tunica albuginea. By counteracting fibrosis that impairs cavernosal smooth muscle compliance, iNOS would protect the erectile tissue. However, further studies are needed to conclusively evaluate these putative roles in the two organs involved in reproductive function. In addition, whether iNOS induction during aging is a major cause in the net loss of trabecular smooth muscle in the corpora cavernosa through apoptosis, remains to be elucidated. The overall evaluation of these conflicting effects is important in order to decide whether pharmacological iNOS induction, or alternatively NO donors or L-arginine, may constitute a valid approach to prevent or treat penile fibrosis and vasculogenic erectile dysfunction.